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Abstract
The fi rst raninid crab described from the Lower Turonian 
of southern Franconia represents a new species of Macroaca-
ena TUCKER, 1998, M. franconica. The occurrence of this crab 
extends the range of the genus into the Turonian and points to 
a deep shelf palaeobathymetric position of southern Franconia 
in the Early Turonian.
Key words: decapods, palaeoecology, palaeogeography, 
Upper Cretaceous, Bavaria.
Zusammenfassung
Aus dem Wellheimer Inoceramenquarzit (Unter-Turonium) 
der südlichen Frankenalb wird erstmals eine Froschkrabbe 
beschrieben. Sie repräsentiert eine neue Art, die der Gattung 
Macroacaena TUCKER, 1998, zugerechnet wird. Sie wird als M. 
franconica n. sp. beschrieben. Das Vorkommen eines Vertreters 
dieser Krabbengruppe spricht für eine Tiefschelf-Position des 
Ablagerungsraums während des Unter-Turonium.
Schlüsselwörter: Decapoden, Paläoökologie, Paläogeogra-
phie, Ober-Kreide, Bayern.
1. Introduction
Most studies on the extra-alpine Cretaceous of Bavaria 
have focused on the deposits of the “Gulf of Regensburg” in 
eastern Bavaria. Other areas have been neglected. The rather 
poorly preserved fauna and fl ora of the Cretaceous in southern 
Franconia was fi rst described and fi gured by LEHNER (1933, 
1937). The microfauna has been studied by GROISS (1964), 
while the sponges were exhaustively analysed by WAGNER
(1963). MÖRS (1991) provided a modern overview of the state 
of knowledge of the lithology and fossil content. Concerning 
decapod crustaceans, chelipeds of Protocallianassa BEURLEN, 
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1930, are reported both from southern Franconia and eastern 
Bavaria. The only other decapod fossil is the cheliped of an 
Enoploclytia MCCOY, 1849 (RÖPER & SCHUSTER 2003: p. 57, fig. 
3). Surprisingly, a raninid crab has been found in the vicinity of 
Mörnsheim (Fig. 1), within the area in which the famous Upper 
Jurassic Solnhofen Lithographic Limestones are quarried.
Raninid decapods have never before been recorded from 
Cretaceous deposits in southern Germany. The stratigraphi-
cally oldest record from Germany is an undetermined raninid 
found in a glacial fl int boulder of supposed Danian age in 
northern Germany (GRIPP 1969; KÜMMEL 1972). Other raninids 
have been described from the Upper Eocene of Helmstedt and 
Handorf, Lower Saxony (FÖRSTER & MUNDLOS 1982), and from 
the Oligocene of Bünde, Westfalia (MÜNSTER 1940). Specimens 
of Lophoranina from the alpine Eocene of southern Bavaria 
are much more abundant (SCHAFHÄUTL 1863). 
In 1984, a specimen of a raninid crab said to come from 
southern Franconia was acquired by M. WULF and subsequent-
ly was shown to the late R. FÖRSTER from Munich. The latter 
studied the specimen, but he hesitated to publish a descrip-
tion of the specimen because he was unable to identify the 
provenance of the specimen. He also showed a plaster cast of 
the specimen (Munich collection no. 1988 III 135) to the late 
WIENBERG-RASMUSSEN because it is labelled with the invalid 
name “Acanthoranina kuemmeli WIENBERG-RASMUSSEN”. This 
name had been suggested but never formally introduced for 
the above mentioned unique raninid specimen discovered in an 
erratic boulder of supposed Danian age (GRIPP 1969; KÜMMEL
1972). Another specifi c name noticed by R. FÖRSTER on the 
same label was “Raninella” baltica SEGERBERG.
2. Lithology and Provenance 
of the Studied Decapod
The matrix of the rock in which the raninid crab is embed-
ded consists of a light grey, silicifi ed, micritic mudstone with 
many minute pores. These pores represent dissolved sponge 
spicules. The lithology fi ts well with rock samples of the 
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Lower Turonian “Wellheimer Inoceramenquarzit” from the 
surroundings of Wellheim, southern Franconia, and especially 
with the description of LEHNER (1933) given for weathered 
material from this formation. This unit, which may be termed 
the Wellheim Formation, is widely exposed in the area between 
Wellheim and the surroundings of Neuburg, mostly restricted 
to erosional relics in deep karstic depressions. The type locality 
is a quarry near the little town of Mörnsheim (Fig. 1), situated 
only a few kilometres from Wellheim, within the area in which 
the Turonian deposits crop out. Thus, there is no doubt that 
the raninid specimen originates from this area and does not 
represent a glacial boulder picked up by someone in northern 
Germany and later discarded in Franconia.
3. Systematic Palaeontology
Order Decapoda LATREILLE, 1802
Infraorder Brachyura LATREILLE, 1802
Section Podotremata GUINOT, 1977
Family Raninidae DE HAAN, 1841
Subfamily Lyreidinae GUINOT, 1993
Genus Macroacaena TUCKER, 1998
Type species:  Lyreidus succedanus COLLINS & WIENBERG-
RASMUSSEN, 1992.
Other included species: 
Macroacaena alseana (RATHBUN, 1932), as Lyreidus
Macroacaena bispinulata (COLLINS & WIENBERG-RASMUSSEN, 
1992), as Lyreidus
Macroacaena chica SCHWEITZER, FELDMANN, FAM, HESSIN, 
HETRICK, NYBORG & ROSS, 2003
Macroacaena fudouji (KARASAWA, 2000), as Carinaranina
Macroacaena lucosiae (RATHBUN, 1932), as Eumorphoco-
rystes?
Macroacaena marionae (TUCKER, 1998), as Carinaranina
Macroacaena naselensis (RATHBUN, 1926), as Eumorphoco-
rystes
Macroacaena rosenkrantzi (COLLINS & WIENBERG-RASMUSSEN,
 1992), as Lyreidus
Macroacaena schencki (RATHBUN, 1932), as Eumorphoco-
rystes
Macroacaena franconica n. sp.
Fig. 2 (cf.-specimen Fig. 3)
cf. 1969 Pseudoraninella sp. – GRIPP: p. 83, pl. 1, fi g. 4.
cf. 1975 Acanthoranina. – KÜMMEL: p. 118, fi g. 1.
Holotype:  Specimen fi gured Fig. 2, housed in the col-
lections of the Jura-Museum Eichstätt, JME no. Tu 2003/3, 
plaster cast of holotype in the collection of the Bayerische 
Staatssammlung für Paläontologie und Geologie Munich, 
BSPM no. 1988 III 135.
Derivat ion of  name:  franconica, coming from Fran-
conia.
Type local i ty: Surroundings of Mörnsheim.
Ty p e  h o r i z o n : “Wellheimer Inoceramenquarzit”, 
Wellheim Formation (Lower Turonian, Zone of Inoceramus 
(Mytiloides) labiatus).
Studied material :  Holotype, cast of a cf.-specimen from 
N Germany (Textfi g. 3).
Record: S Germany; cf.-specimen from northern Europe 
(glacial boulder of Danian age from N Germany).
Diagnosis: Species of Macroacaena with forwardly-direc-
ted anterolateral spines and well-developed globose lobes at 
fronto-orbital margin, but lacking a median ridge.
Description: The holotype is a well preserved internal cast 
of a carapace with some fragments of the shell in the posterior 
part of the carapace. Median ridge lacking. Pereiopods not 
preserved or hidden by the extremely hard rock matrix.
Measurements : Total length of carapace 28 mm, ma-
ximum width of carapace 16.3 mm, width of fronto-orbital 
margin 9 mm, width of posterior margin about 10.5 mm, length 
of spines at anterolateral corner 6 mm. The angle subtended 
between these spines and the anterolateral margins is about 
75 degrees. Distance in the longitudinal axis between the tip 
of rostrum and the spines 6.3 mm. Rostrum as long as outer 
orbital spines.
Comparisons: Macroacaena franconica n. sp. differs from 
M. succedana (COLLINS & WIENBERG-RASMUSSEN, 1992), M. 
rosenkrantzi (COLLINS & WIENBERG-RASMUSSEN, 1992), and M. 
alseanus (RATHBUN, 1932) in exhibiting a much smaller angle 
between the lateral spines and the anterolateral margin, and in 
lacking a longitudinal ridge. Moreover, the fronto-orbital mar-
gin of M. franconica is broader than in those of the compared 
species. As in M. bispinulatus (COLLINS & WIENBERG-RASMUS-
SEN, 1992), M. franconica exhibits only a single pair of lateral 
spines. The poorly preserved M. bispinulatus differs from 
the latter mainly in its more posterior position of the spines. 
These are the most closely related taxa, morphologically. It is 
interesting to note that, within the Greenland fauna, another 
species, referable to a different genus, bears close resemblance 
to species of Macroacaena. Hemioon eysunesensis (COLLINS & 
Figure 1. Provenance of the holotype of Macroacaena franconica n. sp. 
in the Upper Cretaceous of southern Franconia, SW Germany.
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WIENBERG-RASMUSSEN, 1992) exhibits somewhat shorter spines 
at the anterolateral corner and shows a furrow on the rostrum, 
whereas the fronto-orbital areas and the remainder of the cara-
pace appear quite similar to species of Macroacaena.
The unnamed raninid recorded by GRIPP (1969) and KÜMMEL
(1972) represents another specimen very close to, or even iden-
tical with, Macroacaena franconica in which the fronto-orbital 
area is very poorly preserved. The length of the lateral spines 
is a little greater than those in the holotype but this appears to 
be intraspecifi c variation since all other discernible characters 
are identical. GRIPP (1969) compared this specimen, of which 
only a plaster cast (Fig. 3) was traceable for reinvestigation, 
with “Raninella” baltica described by SEGERBERG (1900, pl. 8, 
fi g. 9) from the Danian deep water coraliferous limestones of 
Faxe in Denmark. The latter, however, lacks the hypertrophied 
lateral spines, and, unfortunately, its broad fronto-orbital area 
is very incompletely preserved. Today “Raninella” baltica is 
included in Raniliformis JAGT, COLLINS & FRAAIJE, 1993 (see 
FRAAIJE 2003).
4. Age of the Specimen
According to its provenance from the Wellheim Formation 
of southern Bavaria, an early Turonian age is suggested for the 
raninid (MÖRS 1991). The early Turonian age is documented by 
the widespread occurrence of Inoceramus (Mytiloides) labiatus 
SCHLOTHEIM, a large benthic bivalve of age-diagnostic value. 
This species also occurs in the upper part of the Eibrunn and 
overlying Reinhausen formations of the Regensburg area of 
eastern Bavaria (HILBRECHT 1986). As a consequence, Macroa-
caena franconica n. sp. represents the oldest known species of 
the genus.
5. Systematics Position of Macroacaena 
franconica within Lyreid Raninidae
GUINOT (1993) re-evaluated the suprageneric subdivisions 
of the Raninidae and erected three new subfamilies, based pri-
marily upon the structure of the sternum. Among these, the 
Lyreidinae GUINOT, 1993, included two extant genera, Lyreidus
DE HAAN, 1841, and Lysirude GOEKE, 1986. GUINOT did not 
consider fossil forms. TUCKER (1998) accepted this classifi ca-
tion and added Macroacaena TUCKER, 1998, to the Lyreidinae. 
SCHWEITZER et al. (2000) followed this subfamily placement and 
commented on the diffi culty of distinguishing Carinaranina
TUCKER, 1998, from Macroacaena. Subsequently, SCHWEITZER 
et al. (2003) restudied Macroacaena, placed Carinaranina in 
synonymy with it, added a new species, and provided a suite 
of measurements and ratios that are useful for distinguishing 
members of the genus from other genera in the subfamily.
Macroacaena franconica conforms to the defi nitional bases 
of the genus, and the relative proportions, as measured on the 
holotype and most complete specimen, are consistent with 
those noted by SCHWEITZER et al. (2003: p. 29) except that the 
Figure 2. Macroacaena franconica n. sp., holotype. Lower Turonian, 
Mörnsheim, southern Franconia, Germany; ex-situ fi nd, coming 
from the so called “Wellheimer Inoceramen-Quarzit”, Jura-Museum 
Eichstätt, JME no. Tu 2003/3 (Coll. M. WULF, Rödelsee). Width of 
fi gure 31 mm.
Figure 3. Macroacaena cf. M. franconica n. sp., cast of specimen fi gured 
by GRIPP (1969) and KÜMMEL (1972). From erratic Danian boulder 
at Travenbrück-Vinzier, northern Germany (photo by courtesy of S. 
JAKOBSEN, Kopenhagen). Scale in millimeters.
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frontal width/maximum width in M. franconica is about 29%, 
rather than the 22% reported for other species within the genus. 
Because the other proportions are very close to the averages 
for the genus; the orbital margin is interrupted by two narrow 
fi ssures that defi ne a blunt orbital spine; the anterolateral corner 
bears a long, anterolaterally-directed spine; and the overall 
shape is typical of the shape of other species in the genus, the 
generic placement is certain.
In terms of the morphology of Macroacaena spp. relative 
to other Cretaceous raninids, it must be said that this is an 
extremely modern-appearing form. Most of the Cretaceous 
species have been referred to the Notopocorystinae LÖRENTHEY 
in LÖRENTHEY & BEURLEN, 1929 (HAJ & FELDMANN 2002). 
Genera within this subfamily tend to be wider, fl attened, and 
coarsely ornamented with strap-like ornamentation or nodes 
of one sort or another. Typically, they also have distinct groove 
patterns which are not seen on taxa within the Lyreidinae and, 
as described by HAJ & FELDMANN (2002), exhibit a cuticular 
architecture that may be unique to that subfamily. Thus, 
Macroacaena is one of the fi rst of the streamlined, fusiform 
organisms that typify the family in modern seas.
Within the subfamily, Macroacaena is the only genus that 
extends into the Mesozoic. The genus ranges from the lower 
Campanian-Maastrichtian type species, Macroacaena succeda-
na (COLLINS & WIENBERG-RASMUSSEN, 1992), to the Miocene 
M. fudouji (KARASAWA, 2000). The other two genera within 
the Lyreidinae, Lyreidus and Lysirude, have ranges from Eo-
cene to Recent (TUCKER 1998). The inclusion of Macroacaena 
franconica extends the stratigraphic range of the genus back 
to the Turonian and suggests an origin of the genus in Euro-
pe. The pattern of distribution of species within the genus is 
one of fi rst occurrence in Europe; later Cretaceous records 
in Greenland (COLLINS & WIENBERG-RASMUSSEN 1992); and 
Cenozoic records in the North Pacifi c region from Oregon, 
U.S.A., through British Columbia, Canada, and to Japan. 
This distributional pattern is one that has been referred to 
as a North Polar pattern by SCHWEITZER (2001). During the 
Cretaceous and into the Eocene, this distributional route was 
a signifi cant avenue of interchange between northern Europe 
and the north Pacifi c.
6. Palaeogeographical Implications
WAGNER (1963) assumed, after his investigation of a rich 
siliceous sponge fauna from the Lower Turonian “Kieselweiss” 
deposits north of Neuburg, that these sediments were depo-
sited in water depths between 100 and 350 meters. This was 
confi rmed by a study of the foraminifers from this formation 
(GROISS 1964). In analogy to Recent distribution, fossil raninids 
are thought to be indicative of deep-water settings (FELDMANN
et al. 1991). Thus, the raninid crab Macroacaena franconica pro-
vides another strong argument for a deep shelf position of the 
type locality during the Early Turonian. In eastern Bavaria, in 
the surroundings of Regensburg, Turonian deposits equivalent 
to those of the Neuburg-Wellheim area exhibit a more sandy 
lithology, with sandstones, calcareous sandstones, and marls 
(Eibrunn and Reinhausen Formations, see HILBRECHT 1986, 
RÖPER 1997). From a lithological point of view these deposits 
represent a shallower environment, situated closer to the coast. 
According to conventional wisdom (FÖRSTER et al. 1983), a 
direct marine connection between the Cretaceous of northern 
Germany and southeastern Bavaria via Hesse is strictly exclu-
ded, although allochthoneous relics of Cretaceous deposits 
were recorded far away from the present autochthonous 
outcrops (HUCKRIEDE 1954). The present distribution of deep 
shelf lithologies like those found in the Wellheim Formation 
cropping out in southern Franconia indicates a wide northward 
extension of the Early Turonian gulf in this area.
Toward the west, marine Cretaceous deposits are sparsely 
recorded as fragments of the fallout of the Ries impact crater. 
Most likely, the mountains of the nearby Swabian Upper 
Jurassic had been tectonically uplifted before Turonian times 
so that the Upper Jurassic is directly overlain by Paleogene 
local karstic fi llings or Oligocene paleosoils and lacustrine 
deposits.
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